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What's in the Envelope? 
Is involucrin really a component of the keratinocyte cornified enve-
lope? By definition, the envelope is a crosslinked structure tha: is 
not digested by sodium dodecylsulfate 111 the presence of reducmg 
agents and other ~larsh conditions such as exposure to s.odium hy-
droxide. Involucrm was dIscovered as a component of thIs envelope 
and was found to be incorporated into this envelope in culuiced 
keratinocytes. lnvolucrin and other proteins such as loricrin, kera-
tolinin, and pancornulin are crosslinked by transglutaminases to 
become a significant component of the envelope; this crosslinking 
of epsilon-amino groups of lysine to the gamma-carboxyl groups of 
glutamic acid p~odu.ces a .covalent Iinkag~ between the two a.mino 
acids called an Isodlpeptlde bond. Protell1s not covalently lmked 
into the envelope are dissociated by harsh conditions, but some are 
very difficult to remove. Yaffe el ol ~nalyze the stuct~re of t1:e 
envelope and directly address the questIOn of the level of I!1volucnn 
integrated. 
Techniques used to purify envelopes include boiling with deter-
gent, reducing agents, and urea. In each case, these authors found, 
the envelopes retain many soluble proteins associated with intracel-
lular granules and fibrils, proteins that are not truly covalently incor-
porated in.to the crosslinked envelope. Immunologic analysis of 
these prep~rations ~dentifie~ substantial. amounts of the envelope 
precursor, mvolucnn, keratln lntermedlate filament proteins, and 
filaggrin as major envelope-associated soluble components. Sonica-
tion , an extremely harsh dissociating method, followed by purifica-
tion of the insoluble envelopes, removed most of these soluble 
proteins. Involucrin, however, continued to be detected in the insol-
uble fragments after extensive removal of noncovalently bound 
proteins and was subsequently released only by cleavage with cyano-
gen bromide, which can cleave peptide bonds and cut the cross-
linked envelope into polypeptide fragments. This is rigorous evi-
dence that involucrin is a component of the envelope. 
Purified involucrin can be crosslinked by transglutaminases, and 
involucrin in living cells in culture is crosslinked when cells are 
stim~ lated b~ calcium to differ~ntiate. These authors hypothesize 
that 1I1volucnn .first aggregates 111 granules near the developing en-
velope. SucceSSIvely, the granules become trapped in the mesh and 
are then cross-linked as the envelope forms. 
"CAT Scans": On the Induction of Involucrin by TPA 
It has been known for several years that the mechanism by which 
tumor-promoting phorbol esters such as TPA induce a variety of 
cellular functions involves direct stimulation of the activity of an 
important regulatory enzyme, protein kinase C. Furthermore, acti-
vation of the genes affected by TP A occurs when known sequences 
in their 5' regulatory domains called "TP A responsive elements" 
(TRE) are recognized by a transcription factor known as AP-1 in-
duced in the target cell by the action ofTPA. TPA has been shown 
to influence the differentiation of keratinocytes and specifically to 
affect the production of involucrin. The authors show that TPA 
doubled the apparent amount of involucrin in a transformed human 
keratinocyte line. Sequence analysis of the 5' end of the involucrin 
gene reveals the presence of several TP A recognition elements. 
Takahashi and Iizuka use the "CAT assay" to demonstrate that 
TP A controls involucrin expression by activation of the protein 
kinase C: TRE system. In this assay, a portion of the involucrin gene 
containing the TRE-like sequences is placed in a plasmid vector 
upstream of the coding sequence for chloramphenicol acetyl trans-
ferase (CAT), so that the TRE-like sequences control the produc-
tion of CAT. Agents that induce involucrin will then activate the 
CAT gene and wil l be detectable by means of the assay for CAT, and 
involucrin will not have to be assayed directly. When this construct 
was transfected into a fetal rat epidermal keratinocyte cell line 
(FRSK cells), whIch do not express endogenous involucrin, pro-
moter activity of t.h~ involucrin TRE elements could be assayed as 
CAT enzyme actIvity. In thIS way, the relative effects of TPA 
similar but inactive phorbol ester controls, protein kinase C activa~ 
tors and inhibitors, and corticosteroids were measured. TPA stimu-
lated CAT activity, but dexamethasone decreased it. Protein kinase 
C activation has been implicated in psoriasis, and epidermal trans-
glutaminase, which cross-links envelope proteins, is also stimulated 
by TPA. In this issue, Takahashi and Iizuka show that another 
important step in .comification of keratinocytes is also regulated in 
part by protem kl11ase C and that the involucrin gene activity is 
increased by TP A by means of the protein kinase C: TRE system. 
Ultraviolet Irradiation Decreases the Number of Langerhans Cells 
Langerhans cells are the primary cell type expressing major histo-
compatibility (MHC) class II antigens in human skin. It has been 
known since the early 1980s that ultraviolet irradiation, commonly 
used in therapy for many dermatoses, appears to reduce the number 
of Langerhans cells in the skin. However, it was unclear whether 
this represenced.a true decrease i~ the number of cells present or an 
apparent reductlon caused by fallure of irradiated cells to stain for 
MHC c1.ass II antigens or to show characteristic ATPase activity 
(these might have been altered by the ultraviolet irradiation) . In this 
Issue Spencer el al address this question directly. They sampled nor-
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mal subjects before and after exposure to conditions standard for 
UVB treatment of psoriasis. Identification of Langerhans cells and 
detection of MHC class II antigens was then measured by determin-
ing the number of MHC class II antigens, positive dendritic cell s in 
the population, the density, and the distribution of MHC class II 
antigen detectable on each positive cell. 
Using high-resolution electron microscopy on serial sections of 
each cell, these authors found no MHC class IT - negative Langer-
hans cell s, suggesting that the cell s were absent from the epidermis. 
The number of dendritic cell s that did express MHC class II anti-
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gens was drasticall y decreased, and the remaining MHC class I1-
positive cells expressed a slightl y higher level of antigen, which was 
evenly distributed over the cell surface. It remains to be shown 
whether Langerhans cell s are killed by this treatment or migrate o~t 
of the irrad iated tissue. It is also still unknown whether the idenu-
fied cell s were resistant to the treatment or migrated into the skin 
later, after the ultraviolet irradiation was performed. This study 
provides evidence that conventional therapeutic doses of ultraviolet 
decrease by about half the number of Langer hans cells in the epider-
mis. 
Melanocyte Homeostasis: An Unexpected Source of Endothelin-l 
Endothelin-1 (ET-1) is a 21-amino acid cytokine discovered in 
endothelial ce ll s that is produced from preproendothelin (203 
amino acids) by proteolytic processing of the inactive precursor. It 
can act as a vasoconstrictor, and it can also stimulate some types of 
cells, including fibroblasts and vascular smooth muscle cells, to mul-
tiply, either alone or in concert with other cytokines. ET -1 has also 
been shown to stimulate proliferation of melanocytes and to induce 
tyrosinase activity, both by interaction with high-affinity cell sur-
face receptors. Endothelial cells of the dermal microvasculature 
have been considered to be the likely source of this cytokine in vivo. 
Keratinocytes produce several cytokines, including basic fibro-
blast growth factor and interleukins, that influence growth and 
homeostas is in melanocytes. In this issue Yol1l1 et al show that pure 
human keratinocyte cultures in serum-free medium produce ET-l 
by demonstrating that keratinocytes contain RNA for ET-l and 
secrete amounts of ET -1 detectable by radioimmunoassay with 1251-
labeled ET -1. The absolute levels ofET -1 synthesized were low but 
consistent in many cultures. However, cu ltures from different indi-
viduals secreted vatying amounts of endothelin-1. The authors dis-
cuss problems of making direct parallels between cultured cells and I 
the microenvironment in vivo but suggest that small amounts of 
ET -1 could be effective ill vivo if they were targeted to the proper 
location. They suggest that previously demonstrated melanogenic 
and melanocyte-mitogenic activities in conditioned medium frow 
keratinocytes may have been produced in part by the action ofET-l 
produced by the keratinocytes. This adds another cytokine to the 
remarkable list of regulatoty molecules synthesized by keratino-
cytes. 
